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Abstract. Phytosanitary treatments and quality of weed control depends on the amount of the used
liquids, the uniformity of the distribution per area, the coverage and penetration of the vegetal mass,
the flow rate of the liquid and the size of the formed droplets. Most of these parameters are
accomplished by nozzles. Nozzles are the most important parts of the spraying machines. They turn
the herbicide mixture in small drops that are thrown towards the target surface. This jet drops contains
particles of different sizes. Nozzles are components that turn the under pressure liquid column into a
spray of drops, called jet.
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INTRODUCTION
The continuous growth of world population and increasing food diversity in relation
to food requirements, imposed, in ancient times, finding new ways and means for increasing
agricultural production.
Pest and disease control is an important link in the process of growing plants.
The use of new plant varieties and the application of new technologies in seedbed
preparation would not give the desired results without applying the appropriate phytosanitary
treatments. Running at higher quality indexes, this works decisive influence production
obtained per hectare.
Improperly applied pesticides contribute to air pollution. Studies in European Union
countries show that 75-90% of certain pesticides, evaporated in the field. A number of studies
show that different types of pesticides can travel long distances through the atmosphere,
polluting the air, far from the fields where they were applied.
The most important element of hydraulic spray equipment, directly influencing the
spray quality is the nozzle.
This paper aims to determine the uniformity of distribution of new nozzles used for
phytosanitary treatments manufactured by by Hypro Corporation for Syngenta. Syngenta
HyproDefy nozzles were tested to determine the optimum height to the target surface so that
the uniformity of distribution to remain within the limits established.
MATERIALS AND METHODS
In order to determine the uniformity of distribution for Syngenta HyproDefy nozzles,
we used the following materials:
 EEP 600 ME spraying machine (Drocaş et al., 2004)
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 Test 1000 stand for determining the uniformity of distribution (Drocaş et al.,
2004)
 Syngenta nozzles are nozzles produced by Hypro Company. They have some
different characteristics from nozzles widely used today. For these reasons and
the fact that these nozzles are not included in the standard ISOFLO must be
tested to determine the uniformity of pressure distribution according to
different working heights (www.syngenta.com).
Fig. 1. HyproDEFY 0.35 nozzles
Syngenta Defy Hypro has a top angle cone spray - 83°, the nozzle flow is 0.35
gallons/minutes at a pressure of 2.8 bar, the inclination angle from the vertical is 38° and
maximum operating speed is 16 km /h.
In order to determine the uniformity of transverse distribution special equipment has
been used – Test 1000, built by the German firm Herbst. This equipment consists of rail track
and the self-propelled test car.  The rail track is modular to cover the width of the spraying
machine in the field. Test cart gathers the solution dispersed by the nozzle and has the
following main parts: platform for collecting the solution, a measuring system, a propulsion
system and a wireless system for data transmission to a stationary computer.  Measuring the
quantity of solution is done using ultrasound.
This measuring system consists of: glasses for collecting the solution, the
measurement system and a system for emptying the glasses. There are ten glasses, placed on
the bottom of the platform, which collect the solution from the platform. After measuring the
liquid from the glasses, they are emptied simultaneously by a lever actuated by an electric
motor.  The process of testing the uniformity of the distribution on the whole width of the
spraying machine is held as follows: the spraying machine is put over the rail tracks with the
ramps open and the horizontality of the ramps is adjusted, the command to place the test car at
the reference point is sent via the dedicated software installed on the test computer; the test
starts from the point of reference, test car moving successively to the whole width of the
machine (with a meter on each trip); test car determines the amount of solution collected by
the 10 glasses and sends information through the radio to a PC for data acquisition; the
computer analyses the information and then builds the corresponding graph for the uniformity
of distribution, having the limits set to ± 15% of the admitted irregularity between nozzle.
188
While the software builds the graph of transverse distribution, it also calculates the
coefficient of variation (CV).  According to ENTAM (European Network for Testing
Agricultural Machines) this coefficient has the meanings and limits presented in Tab. 1.
Tab. 1
Uniformity of distribution limits set by ENTAM
(Source: Stahli, 1997)
Limits* [%]
CV
<4 4-7 7-9 >9
Meaning Very Good Good Acceptable Unacceptable
RESULTS AND DISCUSSIONS
After collecting data from experimental tests and their statistical processing, graphs
were drawn regarding uniformity distribution coefficient of variation, polynomial curve and
the correlation coefficient was determined.
At the pressure of 1 bar, the only height that distribution uniformity is good, is 60
cm. (Fig. 2) For other heights used, the coefficient of variation exceeded the maximum
permissible value, unable to work with phytosanitary treatments machines in these conditions.
Fig. 2. Influence of height on the uniformity of distribution at a pressure of 1 bar
At a pressure of 2 bar for all heights tested (excluding height of 30 cm) distribution
uniformity is good, very good even at a height of 60 cm. (Fig. 3). The coefficient of
determination in this case has a very high value (0.9914) showing large influence on
uniformity of working height distribution.
At a pressure of 3 bar is a good uniformity of distribution for the height 50 to 60 cm,
and very good, for the height of 70 cm. (Fig. 4). Residual value, which shows the influence of
other factors on the uniformity of distribution is only 2.88%.
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Fig. 3 Influence of height on the uniformity of distribution at a pressure of 2 bar
The pressure of 4 bar (Fig. 5) has good distribution uniformity for 50, 60 and 70 cm
height and the height of 30 cm is better is acceptable. The residual value is still less than 5%,
thus showing greater influence on the value of the height variation coefficient.
Raising the pressure to 5 bar we can observe the same good uniformity of
distribution at 50 and 60 cm and very good at 70 cm from the target surface (Fig. 6), but there
is a decrease in the index of determination. This is due to the fact that with the increased
pressure reduces droplet size, and drift phenomena could be observed, in particular wind
conditions.
Fig. 4. Influence of height on the uniformity of distribution at a pressure of 3 bar
At a pressure of 6 bar, uniform distribution is acceptable only for a height of 60 cm
(Fig. 7), but we observed a very high value of the residual value. Due to the fact that the tests
were conducted in conditions similar to the conditions of the field (in the non-protected areas)
drift phenomenon occurs with increasing pressure.
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Fig. 5. Influence of height on the uniformity of distribution at a pressure of 4 bar
Fig. 6. Influence of height on the uniformity of distribution at a pressure of 5 bar
Fig. 7. Influence of height on the uniformity of distribution at a pressure of 6 bar
At a pressure of 7 bar (Fig. 8), the coefficient of variation is more than the
permissible value, except the height of 70 cm, the uniformity of distribution is acceptable.
y = 1,2775x2 - 9,9225x + 28,303
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Fig. 8. Influence of height on the uniformity of distribution at a pressure of 7 bar
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CONCLUSION
Syngenta Defy Hypro nozzles can be used successfully in works which requires
higher distances from target, other than standard distances indicated for all standard nozzles,
within the range prescribed by manufacturer 1 - 4 bar. Over this limits the distribution
uniformity is modified and no longer fall within the permissible limits.
1. At the height of 50 cm, one can work with a pressure between 2 and 5 bar.
2. At 60 cm. to the target surface all pressures tested had good results, the coefficient of
variation was less than 9 - the maximum allowed.
3. At 70 cm, extreme pressure tested to 1, 6 and 7 bar, had poor outcomes, distribution
uniformity is unacceptable.
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